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StormwaterStormwater BMP MonitoringBMP Monitoring

Rain Garden EffectivenessRain Garden Effectiveness
Phosphorus Free Lawn Fertilizer UsePhosphorus Free Lawn Fertilizer Use
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Rain Garden Rain Garden ––
Drainage Area CharacteristicsDrainage Area Characteristics

•• 1.15 Acre Parking Lot 1.15 Acre Parking Lot 
•• 64% Impervious64% Impervious
•• Pervious area Pervious area –– turfturf
•• Commercial Land Use ZoningCommercial Land Use Zoning
•• Runoff sheet flows into gardenRunoff sheet flows into garden

Rain Garden CharacteristicsRain Garden Characteristics

•• 3,180 Square Foot Area3,180 Square Foot Area
•• 152 feet long152 feet long
•• 20 feet wide20 feet wide
•• Sandy Loam Soils Sandy Loam Soils –– 33””/hour design infiltration /hour design infiltration 

raterate
•• Constructed 2002Constructed 2002
•• Native Prairie Plants Native Prairie Plants 
•• Discharges to Impaired Discharges to Impaired WaterbodyWaterbody
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Sampling Site 
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Sampling Site
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Rain Garden EffectivenessRain Garden Effectiveness

87%40.4316.8TSS (lbs)

57%2.646.38TN (lbs)

63%0.361.01TP (lbs)

23%1.602.09Flow (ac-ft)

% RemovalOutInParameter
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BMP Monitoring ChallengesBMP Monitoring Challenges

•• Difficult to find systems with single inflow Difficult to find systems with single inflow 
and outflow pointsand outflow points

•• Rainfall patterns are never Rainfall patterns are never ““averageaverage””
•• Automated monitoring equipment needs Automated monitoring equipment needs 

continual maintenance and calibrationcontinual maintenance and calibration
•• Rainfall events abide by MurphyRainfall events abide by Murphy’’s Law s Law ––

worst possible time and worst magnitude   worst possible time and worst magnitude   

Effect of a Phosphorus Fertilizer 
Ordinance on Runoff Water Quality

Cooperating Partners

EMPACT: Lake Access 2
Three Rivers Park District (formerly Hennepin Parks)

University of Minnesota: Natural Resources Research Institute

Minnesota Sea Grant

Minnehaha Creek Watershed District

Image courtesy of the Washington State Water Quality Consortium
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SOIL PHOSPHORUS FERTILITY LEVEL

VERY HIGH = P>50 
lbs/ac
67%

HIGH = P<50 lbs/ac
31%

MEDIUM = P<20 
lbs/ac

2%

181 lawns in 4 suburban communities, 1994
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Runoff Water Phosphorus Concentration
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Plymouth P-fertilizer Ordinance
• 1996: Commercial applicators restricted

– Use only P-free fertilizer (some exceptions)
– Require license to apply in Plymouth
– Education of self-applicators

• 2000: Home-owner application restricted
– Use only P-free fertilizer (some exceptions)
– Additional rules prohibit application to impervious 

areas, waterways, and shorelines.

*   2002: Sales Restriction
- Sell only P-free fertilizer unless soil test

indicates a need for phosphorus
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Watershed Characteristics

Site Area (ha) Impervious Area (%) # Homes
MG1 5.5 43% 49
MG2 3.5 40.40% 36
MG3 16 35.20% 108
P1 5.1 44.60% 43
P2 6.8 43.50% 47
P3 5.6 28.40% 37
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Rainfall - No Significant Difference

Paired Watersheds

Impervious Area - MG 4-5% More

Soil Compaction - Little Difference

Soil P - Variable (majority H or VH)

Runoff - Significantly Correlated

Fertilizer Use - Some Differences

P-Application - Large Differences

MG1 Runoff vs. Rainfall
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0 8.1 ± 3.50 5.2 ± 3.8Mean Event Difference

12.5 ± 3.8          7.9 ±1.935.9 ± 7.9      18.7 ± 2.3Mean Event Export (P-free)
(g/ha/cm)

11.3 ± 7.4         15.2 ± 2.833.2 ± 15.9     23.1± 3.2Mean Event Export (P-used)
(g/ha/cm)

SRP
0-2cm >2cm

TP
0-2cm                   >2cm

% Annual Reduction 12 -16 % 24 – 34 %

Reduction Potential

• Runoff begins to occur from lawns in rain events > 2cm

Summary of Findings

• Watersheds with the fertilizer ordinance experienced: 
- Less P-fertilizer application (20% new / 50-60% older) 
- Fewer homes applying any fertilizer their lawns (15% less)
- Significantly lower SRP loading (~30% less)
- Significantly lower TP loading in all but newest watersheds (~16%)

Conclusion:
Restricting use of P-fertilizer is an effective low cost BMP 
for reducing phosphorus in runoff from residential areas.

• Higher TSS concentrations in Plymouth
- may mask additional TP reduction attributable to the ordinance
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